
 

Interconnections Abnormal Frequency Events         

Selection Methodology for Supporting 

Definition of NERC Control Standards   

  

 
By: Carlos Martinez – CERTS/ASR 

Montreal, Canada – September 20, 2011 

Consortium for 

Electric  

Reliability 

Technology 

Solutions 

CERTS 

Research 

Supporting 

Reliability 

Performance 

Standards 



 NERC Interconnection Frequency Response standard 

definition process 

 

 NERC standards for control (BAL) – Overview 

 

 Selection of Interconnections frequency events – Overview 

 Preliminary automatic event selection process 

 Definition of Events Frequency Values A, B, and C  

 Final Resources Subcommittee events selection   
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Presentation Outline 
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NERC Standards for Control 

BAL- Overview 



NERC Standards for Control 



NERC Reserves-Control Types and Standards  
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Reserves Type and  

Corresponding Standard Generation Type 
Control Type and  

Corresponding Standard 

NOTE: CERTS interpretation of propose NERC control and reserves standards as of  8/11/11 



NERC Standards for Control and Reserves 

Additional generation 

available beyond 15-min. 

including use of capability 

for emergencies only. 

Generation not 

synchronized but able to 

respond in less than 15-

Minutes 

Excess generation 

capability synchronized 

for governor response 

Additional generation 

capability available for 

AGC 

Additional generation 

capability available for 

AGC 

Current generation 

synchronized but not  

On-AGC 

Additional Capability   

available beyond 15-min 

Must Run minimum 

generation 

Generation not available 

For Contingency 

Control BAL-002 DCS 

For Primary Control 

BAL-003 FreqRespnse 

For Secondary Control 

BAL-001 CPS1 & BAAL 
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Reserves Planning Types and  

Corresponding Standard 

Generation 

Requirements 
Control Type and  

Corresponding Standard 

NOTE: CERTS interpretation of propose NERC control and reserves standards as of  8/11/11 



NERC Standards for Control 

Additional Capability 

available beyond 10-min. 

including use of capability 

for emergencies only. 

Unit(s) not synchronized 

but can be loaded within 

10 minutes 

Excess Capability of 

unit(s) synchronized for 

governor response or 

manual control 

Additional Capability  of 

unit(s) available to AGC 

Additional Capability  of 

unit(s) available to AGC 

Current load of unit(s) 

synchronized but not  

On-AGC 

Additional Capability   

available beyond 10-min 

Must Run minimum 

generation 

Unit(s) not available 

Unknown 

- Quick-start Reserve 

- Standby Reserve 
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Raise 

Regulating  

Capability 

Lower 

Regulating  

Capability 

Current Generation 

C
o
n
ti
n
g
e
n
c
y 

R
e
s
e
rv

e
 

R
e
g
u
la

ti
n
g
  
R

e
s
e
rv

e
 

N
o
n

-S
p
in

n
in

g
 R

e
s
e
rv

e
  

T
o
ta

l 
S

p
in

n
in

g
 R

e
s
e
rv

e
 

O
p

e
ra

ti
n

g
  

R
e
s
e
rv

e
 

M
E

G
A

W
A

T
T

S
 (
B

a
la

n
c
in

g
 A

u
th

o
ri
ty

 a
n
d
 R

e
s
e
rv

e
 S

h
a
ri
n
g

 G
ro

u
p
) 

TIME 



Background - Current and Future 

Control Performance Standards 

8 

2-Sec 1-Min 15-Min 30-Min 1-Year 

FR 
(FRSDT Public, 

RS White Paper, 

LBL/FERC Comments) 

DCS CPS1 
Current 

Standards 

Future 

Standards 

BAAL 

1-Month 

CPS2 

LBL/FERC 

FR-Report 

Focus 
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NERC Interconnections Frequency 

Response Standard Definition Process 



NERC-FRSDT Proposed Process for a 

Frequency Response Standard 

Critical Step 

In Process 



NERC-FRSDT Proposed Process for a 

Frequency Response Standard 
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Balancing Authorities 

Estimate and Report Their 

Yearly Frequency Response 

Using NERC Events Set 

NERC 

Collection and Definition of 

A Yearly Set of Frequency  

Events by NERC  

Allocation of  

Interconnection Frequency  

Response to Balancing  

Authorities by NERC  

Interconnections 

 Frequency Response  

Yearly Requirement  

Definition   by NERC  

PROPOSED FREQUENCY RESPONSE 

STANDARD PROCESS 

CERTS RESEARCH SUPPORTING  

FREQUENCY RESPONSE STANDARD  

DEFINITION AND VALIDATION 

• Estimate Probabilities for 

Interconnections Frequency 

Response Targets 

• Frequency Response estimates 

and statistics during on-off peak, 

during ramps, and during TEC  

Automatic Processes and Criteria for: 

• Frequency Event Collection 

• Methodology to Estimate Events  

     Frequency Response 

Interactive application for Collecting 

BAs Frequency Response Performance, 

Estimate Events Frequency Response, 

Compare and Archive Frequency Events 

and Response Data and Performance 

Critical Step 

In Process 
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Data Collection and Process for 

Preparing a Preliminary Monthly List of 

Interconnections Frequency Events 



Data Collection and Archive for Preparing 

Monthly List of Abnormal Frequency Events 

University of 

Tennessee 

NERC 

Frequency 

Monitoring 

Application 

Historical 

Archive 

Monthly 

Events 

Report 

Frequency Monitoring Network (FNET) 



Criteria for Automatic Frequency Events 

Identification 

A frequency event is detected and captured if during a 15-second 
rolling window the frequency jumps beyond the frequencies shown 
in the table below for each interconnection. The table thresholds 
are being tune  

Freq. Delta 

Rolling  15 sec 
window 



Freq. Delta<36mHz 
Did not meet the threshold 

Time Window 
15 sec 

Frequency Trace for Eastern 7/12/2011 Event 
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FRSDT Criteria to Define Events 

Frequency Values A, B, and C 



Interconnections Frequency Events 

Monthly Report – Events Parameters 



Interconnections Frequency Events 

Monthly Report – Frequency Patterns 


